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Thermal stress has also been studied in racecar driving (Walker, Dawson, & Ackland, 2001 ). The 13 numerous safety garments and layers of clothing worn by drivers, in addition to the heat 14 generated by the car engine, creates a microenvironment that can reach 50° C and compromise 15 drivers' thermoregulation capability (Katsis et al., 2008) . Finally, drivers' body posture is 16 influenced by the cars' ever changing momentum resulting from acceleration and braking. 17 Posture data can be either positive or negative and is usually measured on more than one axis, 18 such as body flexion-extension and arms abduction/adduction in more than one axis 19 (Potkanowicz & Mendel, 2013 ). In the present study, we expanded upon prior research by 20 simultaneously monitoring skilled drivers' heart rate response, body temperature, and posture 21 movement. 22 conducted a multi-case study to test the MAP model's general assumption in which different 1 psychophysiological characteristics underlie four different performance types ( Figure 1 ). We 2 considered an objective performance measure and a multimodal approach by targeting multiple Ten male professional racecar drivers participated in the study. The participants ranged in 13 age from 19 to 46 years (M = 29.1, SD = 10.3), and had on average 9.9 years (SD = 4.75) of 14 driving experience. We used a criterion sampling approach given that sample size is not crucial 15 in idiosyncratic analyses (Hanin, 2007; Patton, 2002; Robazza, 2006) . Specifically, we selected 16 participants on the basis of their competitive experience and professional achievements in major 17 racecar events. All participants were skilled drivers, consistent with the importance of studying 18 information rich cases to advance knowledge on the underlying mechanisms of excellence across 19 domains of human performance, such as attentional control through fixation and duration of 20 visual scan strategies (see Tenenbaum et al., 2013; Vickers, 2006 Pre-task assessment: Verbal reports on core-components of action. Participants were 6 asked to identify the core components of their driving action. Initially, the participants were 7 encouraged to provide a rich and detailed description of the chain of actions linked to their best 8 performances (i.e., fastest race laps). The participants were instructed to think aloud while 9 describing in a step-by-step mode the cognitive, motor, emotional, and environmental aspects of 10 their optimal driving behavior (Ericsson, 2006) . Think aloud protocols have been successfully 11 used to study expert performance across domains (Ericsson, 2006; Williams & Ericsson, 2005) .
12
In particular, this methodology is based on the notion that experts are able to verbalize their 13 cognitive processes linked to the successful completion of a given task. In the present study, we 14 used the think aloud method as a means to identify the participants' core components of action.
15
The verbal report sessions were conducted individually in an informal brainstorming tone in 16 order to develop rapport. Upon finishing the description of the chain of actions linked to their 17 unique performance dynamics, the participants were asked to select those elements (i.e., the core 18 components) viewed as crucial in differentiating optimal from suboptimal performance. The 19 specific probe was: "What are the actions or behaviors that, when executed in a less accurate 20 manner, cause your performance time to drop from optimal to suboptimal levels?" We explained 21 to the participants that core components of actions are idiosyncratic and not necessarily the 22 technical or tactical aspects emphasized by the press, coaches, or their peers. We also explained that core components of action can be supervised with more or less conscious control depending 1 on whether one is experiencing functional (Type 1 and Type 2) or dysfunctional performance 2 (Type 3 and Type 4) (see Bertollo et al., 2013; Bortoli et al., 2012) .
3 Driving task. Three driving tasks were established after two in-person peer debriefing 4 meetings involving the authors of this study and a former professional racecar driver whom is 5 currently a senior driving coach. The peer debriefing meetings, based on the notion of cognitive 6 task analysis (Ericsson, 2006) , were aimed at identifying a reliable and challenging task able to 7 capture high-skilled performance in a realistic context. The authors and coach selected the 8 Barcelona race track due to its inherently difficult nature with numerous turns and intermittent 9 deceleration points. This race track is considered an important racecar circuit in Europe and well-10 known by all participants. The Barcelona track has a total length of 4.65 kilometers and is used 11 by various Formula-1 teams as a testing circuit because of its sectorial characteristics.
12
Specifically, this race track has three distinct sectors of comparable length with five braking 13 points of similar difficulty. 14 Noteworthy, the driving task was operationalized through the Allinsport 1 Grand Prix 15 racing simulator (Allinsport, Italy). This virtual reality simulator is a replica of a real racecar 16 with a seat, steering wheel, and pedals (brake and accelerator) built in real-world dimensions.
17
The participants were able to regulate the height as well as the distance of their seats from the 18 steering wheel. Of note, the Allinsport 1 Grand Prix does not have G-force simulating capability.
19
However, the Allinsport 1 Grand Prix racing simulator creates a realistic race platform through 20 the combination of multi-media technology (sound, video, and kinematic interfaces) projected 21 during real-time on a rounded (180 degrees) high-definition screen monitor. The participants 22 were asked to drive 40 uninterrupted laps (approximately one hour simulation). Performance 23 data was recorded at the end of each of the three sectors (i.e., three times per lap) for the 40 laps, 1 and thus a total of 120 data points were collected per participant. This is consistent with the One of the authors, with extensive professional networking in motorsports, contacted 18 potential participants through phone calls and email correspondence. During these initial 19 correspondences, the participants were briefed on the overall purposes of the study and had their 20 concerns and questions fully addressed. Those drivers interested in taking part in the study were 21 invited to the driving center where the study took place over the course of two visits. During 22 their first visit to the driving center, the participants received additional information regarding 23 Furthermore, while performing the driving task, the participants had their heart rate, 1 respiratory rate, skin temperature, and postural data monitored. Baseline data on all physiological 2 measures were gathered for five minutes prior to the start of the driving task to ensure that the 3 participants' physiological responses were within normal ranges. A BioHarness lightweight 4 strap, mounted directly below each driver's chest, was used to capture and transmit heart and 5 respiratory rate to a wirelessly connected laptop. The BioHarness strap is portable technology 6 similar to a standard polar heart rate monitor. This strap is able to capture heart rate, respiratory 7 rate, temperature, and posture data. Noteworthy, three trained researchers collected the data, 8 with two monitoring the BioHarness equipment and Powerlab software, and one monitoring the 9 driving simulator and recording the drivers' verbalized self-report data (i.e., control, hedonic 10 tone, and perceived accuracy on core components of action).
11

Data Analysis
12
The data analyses procedures consisted of three steps. First, the psychophysiological data 13 were organized using the Labchart software version 7.1 and in respect to the three sectors of the 14 race. Given that the unit of analysis was the race sector, the psychophysiological data were 15 averaged accordingly. The performance data for each participant were standardized (Z-16 transformation) across the three sectors of the race track, thus resulting in 120 data points per 17 participant. We also multiplied the performance data by -1 (given that a shorter time racing 18 corresponds to a better performance) to allow for ease of interpretation.
19
The second step of the data analyses procedures consisted of coding the data in respect to 20 the MAP model's 2 × 2 categorization (performance × control). The leading and last author 21 coded the data, discussing any potential disagreement until reaching a consensus. Performance 22 and control median scores were computed for each participant to conduct an idiosyncratic 23 analysis. Of note, median values were used because mean values are more susceptible to the 1 influence of outliers, particularly in idiographic analysis. Accordingly, values above the median 2 for performance, and below the median for control, were coded "as optimal/automatic" 3 experiences (i.e., Type 1 performance). Values higher than the median for both of these variables 4 were coded as "optimal/controlled" (i.e., Type 2 performance). Values lower than the median for 5 performance and higher than the median for control represented "suboptimal/over-controlled" 6 experiences (i.e., Type 3 performance).
7
Finally, values lower than the median for both performance and control were coded as and self-report variables considered in this study.
Results
18
We present the data from nine participants. We excluded one driver from the participant 19 pool because a malfunctioning wireless connection interfered with his data acquisition.
20
Respiratory rate from two drivers (Driver 3 and Driver 7) showed unreliable patterns (i.e., 21 unrealistic and chaotic ranges) and were thus excluded from further analysis. It is important to 22 note that these intercurrences are proper to psychophysiological studies in motorsport due to drivers' natural movements and various layers of clothing, among other factors (e.g., vibrations 1 from the car simulator; see Yamakoshi et al., 2010). Altogether, we limited our analysis to the 2 data collected and recorded reliably, and present our findings for each hypothesis.
3 Core components of action. Participants' final selection of core components of action 4 included "acceleration after the curve" (n =3), "braking modulation" (n =2), "braking point" (n 5 =2), "car speed", "racing line", and "turning in point". These results suggest that there is some 6 variability in what racecar drivers consider to be a key factor for optimal performance in 7 motorsports. The ability to properly use the brakes as well as re-gaining speed "after the curve" 8 were emphasized as important aspects of performance by various drivers. (Type 1 and Type 2) suboptimal categories (Type 3 and Type 4). Differences between 17 optimal/automatic (Type 1) and optimal/controlled (Type 2) categories were observed for driver 18 9 only (both accuracy and hedonic tone). Differences between suboptimal/over-controlled (Type Specifically, we found differences among all MAP model categories for the drivers' perceived 7 emotional states and psychophysiological responses. However, it is important to note that the 8 majority of the differences observed in the presented study were in the performance factor as 9 related to optimal (Type 1 and/or Type 2) versus suboptimal performance experiences (Type 3 10 and/or Type 4). Overall, there is a general agreement that best and worst performance 11 experiences are easier to distinguish (as opposed to differentiating near-optimal performance 12 from optimal performance) because they are marked by distinct psychophysiological states 13 expressed through different psychophysiological markers (e.g., muscle tension, heart rate; see Additionally, we expanded research on the MAP model, which in the past has been primarily 21 conducted in self-paced sports (Bertollo et al., 2013; Bortoli et al., 2012) . Moreover, we were 22 able to monitor highly skilled racecar drivers, whose career highs included top-3 placements in major European competitions. As alluded to previously, it is crucial to study skilled athletes in 1 order to advance research on the mediating mechanisms (e.g., physiological markers, memory 2 structures) of expert performance in sports (Ericsson, 2006) . Also noteworthy, this study adds to 3 the literature in motorsports. Motorsports are less studied in comparison to other sports due to 4 their dangerous nature and because drivers are not perceived as athletes by those who believe 5 that the car is the most important factor in racing (Potkanowicz & Mendel, 2013) . This study also 6 adds to the extant literature on optimal performance experiences in sport psychology, especially 7 in regards to the underpinning subjective and psychophysiological mechanisms differentiating 8 optimal from suboptimal performance experiences. In summary, our findings are consistent with previous research on the MAP model in 2 which athletes' psychophysiological states were found to differ as a function of distinct 3 performance levels (i.e., optimal-suboptimal) and attentional demands (i.e., automatic-4 controlled). Results are also aligned with applied research in sport psychology in regards to the 5 importance of developing idiosyncratic and multimodal plans for performance optimization in 6 sports. Specifically, developing action-centered strategies (e.g., brake modulation control) and 7 attention-focused strategies (e.g., attentional focus directed at the "racing line") may help 8 athletes move toward less controlled, more pleasant, and overall better performance states in 9 racecar driving. Further, bio-neurofeedback training regimes may help athletes regulate their 10 psychophysiological states, thus increasing their probability of peak performance. Note. "D" stands for "Driver". X-Axis: Performance Type-1, Type-2, Type-3, and Type-4. Note. "D" stands for "Driver". X-Axis: Performance Type-1, Type-2, Type-3, and Type-4. Note. "D" stands for "Driver". X-Axis: Performance Type-1, Type-2, Type-3, and Type-4.
